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(57) ABSTRACT 

A heat dissipation device includes a heat spreader for ther 
mally engaging with a heat generating electronic device, a 
heat sink assembly located above the heat spreader, and first 
and second heat pipes connecting with the heat spreader and 
the heat sinkassembly. Each of the first and second heat pipes 
comprises an evaporation section engaged in the heat 
spreader, two arc-shaped condensation sections thermally 
inserted in the heat sink assembly, and two connecting sec 
tions interconnecting corresponding condensation sections 
and the evaporation section. The condensation sections are 
coplanar with each other and located in a same circle. The 
condensation sections of the first heat pipe extend in a clock 
wise direction, while the condensation sections of the second 
heat pipe extend in an anticlockwise direction. 
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HEAT DISSIPATION DEVICE WITH HEAT 
PIPE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to heat dissipation 
devices, and particularly to a heat dissipation device having a 
heat pipe for cooling an electronic component, such as an 
integrated circuit package. 
0003 2. Description of Related Art 
0004 Electronic components, such as central processing 
units (CPUs) comprise numerous circuits operating at high 
speed and generating Substantial heat. Under most circum 
stances, it is necessary to cool the CPUs in order to maintain 
safe operating conditions and assure that the CPUs function 
properly and reliably. In the past, various approaches have 
been used to cool electronic components. Typically, a finned 
metal heat sink is attached to an outer surface of the CPU to 
remove the heat therefrom. The heat absorbed by the heat sink 
is then dissipated to ambient air. The related finned metal heat 
sink is made of highly heat-conductive metal. Such as copper 
or aluminum, and generally comprises a base for contacting 
the CPU to absorb the heat therefrom and a plurality of fins 
formed on the base for dissipating the heat. However, as the 
operating speed of electronic components has increased 
markedly in recent years, such a related heat sink, which 
transfers the heat only by metal conduction, is not competent 
for dissipating so much heat any more. The heat of the bottom 
of the metal heat sink can not be transferred to the whole heat 
dissipation device quickly, and especially can not be trans 
ferred to the fins far away from the bottom of the metal heat 
sink. 

0005 Heat pipes, which operate by phase change of work 
ing liquid sealed in a hollow pipe, have been widely used due 
to their excellent heat transfer properties. Accordingly, heat 
dissipation devices equipped with heat pipes are devised in 
various manners and widely used. How to enable the heat 
dissipation device equipped with heat pipes to have an opti 
mal performance becomes a goal that persons skilled in the art 
endeavor to achieve. 

0006. Accordingly, what is needed is a heat dissipation 
device with heat pipes which has an enhanced heat dissipation 
performance. 

SUMMARY OF THE INVENTION 

0007. A heat dissipation device includes a heat spreader 
for thermally engaging with a heat generating electronic 
device, a heat sink assembly located above the heat spreader, 
and two heat pipes connecting with the heat spreader and the 
heat sinkassembly. Each of the heat pipes includes an evapo 
ration section engaged in the heat spreader, two arc-shaped 
condensation sections thermally inserted in the heat sink 
assembly, and two connecting sections interconnecting cor 
responding condensation sections and the evaporation sec 
tion. The condensation sections are coplanar with each other 
and located in a same circle. The heat produced by the elec 
tronic device is transferred to the heat sink assembly via the 
two heat pipes each have two arced condensation sections; 
thus, the heat dissipation device in accordance with the 
present invention can have an enhanced heat dissipation capa 
bility. 
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0008. Other advantages and novel features of the present 
invention will become more apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. Many aspects of the present heat dissipation device 
can be better understood with reference to the following 
drawings. The components in the drawings are not necessar 
ily drawn to Scale, the emphasis instead being placed upon 
clearly illustrating the principles of the present heat dissipa 
tion device. Moreover, in the drawings, like reference numer 
als designate corresponding parts throughout the several 
views. 
0010 FIG. 1 is an assembled, isometric view of a heat 
dissipation device in accordance with a preferred embodi 
ment of the present invention; 
(0011 FIG. 2 is an exploded view of FIG. 1; and 
0012 FIG.3 is an assembled view of a heat spreader, a first 
heat pipe and a second heat pipe of the heat dissipation device 
of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

0013 Referring to FIGS. 1-2, a heat dissipation device is 
provided for dissipating heat generated by an electronic com 
ponent (not shown) mounted on a printed circuit board (not 
shown). The heat dissipation device comprises a heat 
spreader 10 thermally contacting with the electronic compo 
nent, a heat sinkassembly (not labeled) comprising four heat 
sinks 20 located above the heat spreader 10, and first and 
second heat pipes 30, 40 thermally connecting the heat 
spreader 10 and the heat sink assembly. 
0014. The heat spreader 10 is located at a bottom of the 
heat sinkassembly. The heat spreader 10 comprises a base 11 
and a plurality offins 12 extending upwardly from a top of the 
base 11. The base 11 is substantially rectangular and made of 
metal with a high degree of heat conductivity, Such as copper 
or aluminum. Two spaced grooves 14 are parallel to each 
other and defined in an upper portion of the base 11 for 
receiving the first and second heat pipes 30, 40. The grooves 
14 are parallel to the fins 12 and located between the fins 12. 
0015 The heat sink assembly comprises four heat sinks 
20. The heat sinks 20 each have the same configuration. The 
heat sink assembly is divided two groups. Each group com 
prises two superposed heat sinks 20. Each heat sink 20 has an 
arced inner surface 200 and an arced outer surface 202. The 
inner surfaces 200 of the heat sinks 20 cooperatively con 
struct a part of an inner circle. The outer surfaces 202 of the 
heat sinks 20 cooperatively construct a part of an outer circle 
which is concentric with the inner circle. Each heat sink 20 is 
formed by aluminum extrusion and comprises a Solid arced 
body 21. A radian of the body 21 is less than 180 degrees. The 
body 21 has a first flat surface 211 and a second flat surface 
215 parallel and opposite to the first flat surface 211. Two 
spaced, arced grooves 212, 213 are defined at the first flat 
surface 211. The body 21 has an outerface 218 and an interior 
face 217 opposite to the outerface 218. A plurality offins 22 
extends radially from the body 21, wherein the fins 22 com 
prise a plurality of outer fins 226 extending outwardly and 
perpendicularly from the outer face 218 and a plurality of 
interior fins 225 extending inwardly from the interior face 
217. Inner ends of the interior fins 225 of the heat sinks 20 
define the inner surfaces 200 of the heat sinks 20. Outer ends 
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of outer fins 226 of the heat sinks 20 define the outer surfaces 
202 of the heat sinks 20. Top and bottom surfaces (not 
labeled) of the fins 22 are respectively coplanar with the first 
flat surface 211 and the second flat surface 215 of the body 21. 
The fins 22 are spaced from each other with a predetermined 
distance; thus, a plurality of airflow passages (not labeled) is 
defined between the fins 22. 

0016. The first heat pipe 30 is bent to have a straight 
evaporation section 31 received in a corresponding groove 14 
of the base 11, two coplanar and arc-shaped condensation 
sections 33, and two connecting sections 32 interconnecting 
corresponding condensation sections 33 and the evaporation 
section 31. The two connecting sections 32 extend upwardly 
and Slantwise from opposite ends of the evaporation section 
31. The two condensation sections 33 are located above the 
evaporation section 31 and extend from free ends of the two 
connecting sections 32 along a clockwise direction. The con 
densation sections 33 each have an approximately semicircu 
lar configuration so that free ends of the condensation sec 
tions 33 are respectively adjoining to the connecting sections 
32. The condensation sections 33 are coplanar with each other 
and cooperatively construct a part of a circle. In other words, 
the condensation sections 33 are located in a same circle. 

0017. The second heat pipe 40 is substantially similar to 
the first heat pipe 30 and comprises a straight evaporation 
section 41 received in the other groove 14 of the base 11, two 
coplanar and arc-shaped condensation sections 43, and two 
connecting section 42 interconnecting corresponding con 
densation sections 43 and the evaporation section 41. The 
condensation sections 43 are located above the evaporation 
section 41. The condensation sections 43 extend from free 
ends of the two connecting sections 42 along an anti-clock 
wise direction, opposite to the extending direction of the 
condensation sections 33. The condensation sections 43 are 
coplanar with each other and cooperatively construct a part of 
a circle. In other words, the condensations 43 are located in a 
same circle. The circle constructed by the condensation sec 
tions 43 of the second heat pipe 40 has a radius larger than that 
of the circle constructed by the condensation sections 33 of 
the first heat pipe 30. 
0018. In assembly of the heat dissipation device, the 
evaporation sections 31, 41 of the first and second heat pipes 
30, 40 are thermally received in the grooves 14 of the base 11 
of the heat spreader 10 and parallel to each other. Referring 
also to FIG.3, the condensation sections 33, 43 of the first and 
second heat pipes 30, 40 are located in a same plane. One of 
the connecting sections 32 of the first heat pipe 30 is inter 
crossed with a corresponding one of the connecting sections 
42 of the second heat pipe 40. One condensation section 33 of 
the first heat pipe 30 is juxtaposed with and inside of a cor 
responding condensation section 43 of the second heat pipe 
40. The condensation sections 33,43 are received in channels 
(not labeled) cooperatively formed by the grooves 212, 213, 
respectively, after the four heat sinks 20 are soldered with 
each other and sandwich the condensation sections 33, 43 
therebetween. Two heat sinks 20 are located at top of the 
condensation sections 33, 43 and other two heat sinks 20 are 
located at bottom of the condensation sections 33, 43. The 
condensation sections 33, 43 are thermally engaged in the 
channels defined by arced grooves 212, 213 of the heat sinks 
40. Free ends of the interior fins 225 surround a through hole 
in the center of the heat sink assembly. 
0019. In use of the heat dissipation device, the base 11 of 
the heat spreader 10 absorbs heat from the electronic device to 
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which the base 11 is attached. The heat in the base 11 is 
absorbed by the evaporation sections 31, 41 of the first and 
second heat pipes 30, 40 and is then transferred to the heat 
sinks 20 via the connecting sections 32, 42 and the conden 
sation sections 33,43 of the first and second heat pipes 30, 40. 
The heat in the heat sinks 20 is subsequently dissipated to 
ambient air via the fins 22. 
0020. In the present invention, since each of the first and 
the second heat pipes 30, 40 is formed by bending an integra 
tive straight heat pipe to have two arc-shaped condensation 
sections, the first and second heat pipes 30, 40 of the present 
invention can function generally equal to four heat pipes 
regarding the heat transferring capability. And since the con 
densation sections 33, 43 each have arc-shaped and coplanar 
with each other, the heat in the first and second heat pipes 30, 
40 can be evenly transferred to the heat sinks 20. In addition, 
the heat sink assembly comprises four same heat sinks 20 
which are made by a same mould; thus, cost of the heat 
dissipation device according to the present invention can be 
lowered and assembly of the heat dissipation device accord 
ing to the present invention can be simplified. Furthermore, a 
route along which the heat is transferred in the condensation 
sections 33 is inverse with a route along which the heat is 
transferred in the condensation sections 43. Thus, the heat can 
be evenly transferred to the whole heat sink assembly. 
0021. It is believed that the present embodiments and their 
advantages will be understood from the foregoing descrip 
tion, and it will be apparent that various changes may be made 
thereto without departing from the spirit and scope of the 
invention or sacrificing all of its material advantages, the 
examples hereinbefore described merely being preferred or 
exemplary embodiments of the invention. 
What is claimed is: 
1. A heat dissipation device, comprising: 
a heat spreader; 
a heat sink assembly located above the heat spreader; and 
a heat pipe comprising an evaporation section engaged in 

the heat spreader, two arc-shaped condensation sections 
thermally inserted in the heat sink assembly, and two 
connecting sections interconnecting corresponding con 
densation sections and the evaporation section, the con 
densation sections being coplanar with each other and 
located in a same circle. 

2. The heat dissipation device as described in claim 1, 
wherein further comprising an additional heat pipe, the addi 
tional heat pipe comprising an evaporation section engaged in 
the heat spreader, two arc-shaped condensation sections ther 
mally inserted in the heat sink assembly, and two connecting 
sections interconnecting corresponding condensation sec 
tions and the evaporation section of the additional heat pipe, 
the condensation sections of the additional heat pipe being 
coplanar with each other and located in a same circle. 

3. The heat dissipation device as described in claim 2, 
wherein the circle where each condensation section of the 
additional heat pipe is located has a radius larger than that of 
the circle where each condensation section of the heat pipe is 
located. 

4. The heat dissipation device as described in claim 3, 
wherein the condensation sections of the heat pipe and the 
additional heat pipe are located in a plane. 

5. The heat dissipation device as described in claim 3, 
wherein the condensation sections of the heat pipe extend 
from free ends of the connecting sections of the heat pipe 
along a clockwise direction, and the condensation sections of 
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the additional heat pipe extend from free ends of the connect 
ing sections of the additional heat pipe along an anti-clock 
wise direction. 

6. The heat dissipation device as described in claim 5, 
wherein the connecting sections of the heat pipe and the 
additional heat pipe slantwise extend from the evaporation 
sections of the heat pipe and the additional heat pipe, respec 
tively, the connecting sections of the heat pipe being inclined 
to the connecting sections of the additional heat pipe. 

7. The heat dissipation device as described in claim 1, 
wherein the heat sinkassembly comprises fourheat sinks, and 
each two heat sinks thermally sandwich one condensation 
section of the heat pipe. 

8. The heat dissipation device as described in claim 7. 
wherein each heat sink comprises an arc-shaped solid body 
and a plurality of outer fins extending outwardly from an 
outer circumferential face of the body and a plurality of 
interior fins extending inwardly from an interior circumfer 
ential face of the body. 

9. The heat dissipation device as described in claim 8. 
wherein the fins extend radially from the body. 

10. A heat dissipation device, comprising: 
a heat spreader; 
a first heat pipe comprising an evaporation section engaged 

in the heat spreader, two arc-shaped condensation sec 
tions thermally connecting two ends of the evaporation 
section, the condensation sections being coplanar with 
each other and in a same circle; 

a second heat pipe comprising an evaporation section 
engaged in the heat spreader, two arc-shaped condensa 
tion sections thermally connecting with two ends of the 
evaporation section of the second heat pipe, the conden 
sation sections of the second heat pipe being coplanar 
with each other and in a same circle; and 

four heat sinks each comprising a body and a plurality of 
fins extending radially from the body, the bodies of the 
heat sinks Sandwiching the condensation sections of the 
first and second heat pipes. 

11. The heat dissipation device as described in claim 10, 
wherein each heat sink is formed by aluminum extrusion. 

12. The heat dissipation device as described in claim 10, 
wherein the condensation sections of the first heat pipe extend 
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along a clockwise direction, and the condensation sections of 
the second heat pipe extend along an anti-clockwise direc 
tion. 

13. The heat dissipation device as described in claim 10, 
wherein the condensation sections of the first and second heat 
pipe each have a semicircular configuration and the bodies of 
the heatsinks each have anarced configuration corresponding 
to the configuration of a corresponding condensation section. 

14. The heat dissipation device as described in claim 10, 
wherein inner Surfaces of the heat sinks are in a same inner 
circumferential Surface of an annulus, and outer Surfaces of 
the heat sinks are in a same outer circumferential Surface of 
the annulus. 

15. A heat dissipation device comprising: 
a heat spreader adapted for contacting with a heat-gener 

ating electronic component; 
a heat sink assembly mounted over the heat spreader, hav 

ing four arced channels defined therein, the heat sink 
assembly forming a part of a circle and having a body 
and a plurality of outer fins extending radially outwardly 
from the body and a plurality of inner fins extending 
radially inwardly from the body; 

a first heat pipe having a middle evaporation section ther 
mally connecting with the heat spreader and two con 
densation sections extending clockwise and received in 
two of the arced channels; and 

a second heat pipe having a middle evaporation section 
thermally connecting with the heat spreader and two 
condensation sections extending anticlockwise and 
received in the other two of the arced channels. 

16. The heat dissipation device of claim 15, wherein one of 
the condensation sections of the first heat pipe is juxtapose 
with and inside of a corresponding one of the condensations 
of the second heat pipe. 

17. The heat dissipation device of claim 15, wherein the 
first heat pipe has two connection sections interconnecting 
the evaporation section and the condensation sections of the 
first heat pipe, and the second heat pipe has two connection 
sections interconnecting the evaporation section and the con 
densation sections of the second heat pipe, one of the connec 
tion sections of the first heat pipe being crossed with a corre 
sponding one of the connection sections of the second heat 
pipe. 


